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DETAILED ACTION 
Claim Rejections - 35 VSC§103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over McMilhn; 
Brian et al. (US 6,013,155 A) in view of Rohrberg; Roderick (US 3,604,889 A). McMillin 
teaches a replaceable gas nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) that is 
insertable in a gas distributor ring (170; Figure 2a,b; column 6; line 66 - column 7, line 18) of a 
substrate processing chamber (140; Figure 1; column 6; lines 44-65) and that can be shielded 
within the chamber (140; Figure 1; column 6; lines 44-65), the gas nozzle (180; Figure 1; column 
6; line 66 - column 7, line 18) conprising: a longitudinal ceramic body (180; Figures 12a,b; 
13a,b) having a channel (conduit not labelled; Figures 12a,b; 13a,b) to direct the flow of the gas 
into the chamber (140; Figure 1; column 6; lines 44-65), the channel (conduit not labelled; 
Figures 12a,b; 13a,b) comprising an inlet to receive the gas from the gas distributor ring (170; 
Figure 2a,b; column 6; line 66 - column 7, line 18), and a pinhole outlet at the end of the channel 
(conduit not labelled; Figures 12a,b; 13a,b) to release the gas into the chamber (140; Figure 1; 
column 6; lines 44-65) - claim 1 

McMillin further teaches: 
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i. A nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) according to claim 1 
wherein the ceramic body (180; Figure 1) is composed of aluminum oxide (column 6; 
line 66 - column 7, line 18), as claimed by claim 5 

ii. 



McMillin does not teach a second external thread to receive a heat shield. McMillin does not 
teach cerantiic body (180; Figure 1) comprising a first external thread to mate with the gas 
distributor ring (170; Figure 2a,b; column 6; line 66 - column 7, line 18). 
McMillin further does not teach: 

i. McMillin' s nozzle (180; Figure I; column 6; line 66 - column 7, line 18) according to 
claim 1 wherein the pinhole outlet has a diameter do, and wherein the distance dst 
between the second external thread and the pinhole outlet is about 90 do to about 140 do., 
as claimed by claim 2 

ii. McMillin' s nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) according to 
claim 2 wherein do is fi-om about 0.3 mm to about 0.4 mm, as claimed by claim 3 

iii. McMillin' s nozzle (180; Figure 1; column 6; line 66 - column 7, hne 18) according to 
claim 2 wherein dst is from about 30 mm to about 55 mm, as claimed by claim 4 

iv. McMillin' s nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) according to 
claim 1 wherein the ceramic body (180; Figure 1) is composed of aluminum nitride, as 
claimed by claim 6 
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V. McMillin's nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) according to 
claim 1 wherein the ceramic body (180; Figure 1) tapers at an angle from about 35 to 
about 45^ to the pinhole outlet, as claimed by claim 7 

vi. McMiilin's nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) according to 
claim 1 further conq)rising a heat shield mounted on the second external thread, as 
claimed by claim 8 

vii. a heat shield for shielding a nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) 
extending into a chamber (140; Figure 1; column 6; lines 44-65) to introduce a process 
gas into the chamber (140; Figure 1; column 6; lines 44-65) through a nozzle (180; 
Figure 1; column 6; line 66 - column 7, line 18) outlet, wherein the chamber (140; Figure 
1; column 6; lines 44-65) defines a processing region therein and has a substrate support 
(130; Figure 2a) to support (130; Figure 2a) a substrate for processing in the chamber 
(140; Figure 1; column 6; lines 44-65), the heat shield comprising: a hollow member 
configured to be coupled with McMillin's nozzle (180; Figure 1; column 6; line 66 - 
column 7, line 18) and having an internal dimension sufficiently large to be disposed 
around at least a portion of McMillin's nozzle (180; Figure 1; column 6; line 66 - column 
7, line 18), the hollow member having an extension which projects distally of McMillin's 
nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) outlet and which includes a 
heat shield opening for the process gas to flow therethrough from McMillin's nozzle 
(180; Figure 1; column 6; line 66 - column 7, line 18) outlet, as claimed by claim 9 

viii. The heat shield of claim 3 wherein the hollow member is cylindrical and has an internal 
cross-section which is larger than an external cross-section of McMillin's nozzle (180; 
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Figure 1; column 6; line 66 - column 7, line 18) by about an amount smaller than the 
thickness of the heat shield, as claimed by claim 10 
ix. The heat shield of claim 3 wherein the hollow member comprises a ceramic material, as 
claimed by claim 1 1 

X. The heat shield of claim 3 wherein the extension of the heat shield is sized to project 
distally of McMillin's nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) outlet 
by a distance of between about a radius of McMillin's nozzle (180; Figure 1; column 6; 
line 66 - column 7, line 18) and about a diameter of McMillin's nozzle (180; Figure 1; 
column 6; line 66 - column 7, line 18), as claimed by claim 12 

xi. a heat shield according to claim 5 wherein the ceramic material comprises aluminum 
oxide (column 6; line 66 - column 7, line 18) or aluminum nitride, as claimed by claim 13 

xii. a heat shield according to claim 6 wherein the extension projects distally by about 5 mm 
to about 8 mm, as claimed by claim 14 

xiiL the shielded gas nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) for a 
substrate processing chamber (140; Figure 1; column 6; lines 44-65) comprising: (a) a 
longitudinal ceramic body (180; Figures 12a,b; 13a,b) having a channel (conduit not 
labelled; Figures 12a,b; 13a,b) to direct the flow of the gas into the chamber (140; Figure 
1; column 6; lines 44-65), the ceramic body (180; Figure 1) comprising a first external 
thread to mate with the gas distributor ring (170; Figure 2a,b; column 6; line 66 - column 
7, line 18)', a second external thread to receive a heat shield, the channel (conduit not 
labelled; Figures 12a,b; 13a,b) comprising an inlet to receive the gas from the gas 
distributor ring (170; Figure 2a,b; column 6; line 66 - column 7, line 18), and a pinhole 
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outlet at the end of the channel (conduit not labelled; Figures 12a,b; 13a,b) to release the 
gas into the chamber (140; Figure 1; column 6; lines 44-65). (b) a hollow member 
configured to be coupled with the ceramic body (180; Figwe 1) and having an internal 
dimension sufificiently large to be disposed around at least a portion of the ceramic body 
(180; Figure 1), the hollow member having an extension which projects distally of . the 
pinhole outlet and which includes a heat shield opening for the process gas to flow 
therethrough from the pinhole outlet, as claimed by claim 15 
xiv. McMillin's nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) according to 
claim 1 wherein the pinhole outlet has a diameter do, and wherein the distance dst 
between the second extemal thread and the pinhole outlet is about 90 do to about 140 do, 
as claimed by claim 16 

XV. The heat shield of claim 3 wherein the hollow member is cylindrical and has an internal 
cross-section which is larger than an extemal cross-section of the ceramic body (180; 
Figure 1) by about an amount smaller than the thickness of the hollow member, as 
claimed by claim 17 

xvi. The heat shield of claim 3 wherein the extension of the hollow member is sized to project 
distally of the pinhole outlet by a distance of between about a radius of the ceramic body 
(180; Figure 1) and about a diameter of the ceramic body (180; Figure 1), as claimed by 
claim 18 

xvii. the shielded gas nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) according 
to claim 1 wherein the ceramic body (180; Figure 1) and hollow member are composed 
of aluminum oxide (column 6; line 66 - column 7, line 18), as claimed by claim 19 
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xviii. the shielded gas nozzle (180; Figure 1; column 6; line 66 - column 7, line 18) according 
to claim 1 wherein the ceramic body (180; Figure 1) and the hollow member are 
conposed of aluminum nitride, as claimed by claim 20 
Rohrberg teaches a double threaded gas nozzle (40; Figure 1) including a shield (22,20,24; 
Figure 1) for said nozzle. 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to replace McMillin's gas nozzle with Rohrberg' s double threaded gas nozzle and shield, 
inclusive, for Rohrberg to optimize the dimensions and materials of his apparatus with . 
Motivation to replace McMillin's gas nozzle with Rohrberg' s double threaded gas nozzle and 
shield, inclusive, for Rohrberg to optimize the dimensions and materials of his apparatus is for 
unifromly distributing process gas over a process area as taught by Rohrberg (column 3, lines 51- 
66). Further, it is well established that changes in apparatus dimensions are within the level of 
ordinary skill in the art.(Gardner v. TEC Systems, Inc. , 725 F.2d 1338, 220 USPQ 777 (Fed. 
Cir. 1984), cert, denied , 469 U.S. 830, 225 USPQ 232 (1984); In re Rose , 220 F.2d 459, 105 
USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976); See 
MPEP 2144.04). Further, it is well settled that the intended uses of and the particular material 
used in a coating apparatus have no significance in determining patentability of apparatus claims. 
(Ex parte Thibault, 164 U.S.P.Q. 666 (Bd. Pat. App. 1969), MPEP 21 16). 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

US 20040226512 Al 
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US 20040224090 Al 
US 20040185610 Al 
US 20040182517 Al 
US 20040152341 Al 
US 20040129210 Al 
US 20040126952 Al 
US 20030213562 Al 
US 20030211757 Al 
US 20030085205 Al 
US 20030070619 Al 
US 20030050724 Al 
US 20030024901 Al 
US 20020185225 Al 
US 20020150682 Al 
US 20020127350 Al 
US 20020086106 Al 
US 20020000198 Al 
US 6929700 B2 
US 6926926 B2 
US 6914016 B2 
US 6890597 B2 
US 6869499 B2 
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US 6828241 B2 
US 6808567 B2 
US 6803325 B2 
US 6704913 B2 
US 6682603 B2 
US 6660662 B2 
US 6632726 B2 
US 6486081 Bl 
US 6446572 Bl 
US 6432256 Bl 
US 6403491 Bl 
US 6375750 Bl 
US 6286451 Bl 
US 6250250 Bl 
US 6189483 Bl 
US 6182602 Bl 
US 6178918 Bl 
US 6143078 A 
US 61 11225 A 
US 6109206 A 
US 6106737 A 
US 6083344 A 
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US 6077357 A 
US 5994662 A 
US 5954881 A 
US 5900103 A 
US 5885358 A 
US 5792272 A 
US 5722455 A 
US 5686151 A 
US 5620523 A 
US 5614055 A 
US 5592581 A 
US 5567267 A 
US 5540772 A 
US 5522936 A 
US 5522934 A 
US 5376166 A 
US 5248071 A 
US 5188671 A 
US 4928626 A 
US 4330086 A 
US 3865173 A 
US 3649805 A 
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US 6446572 B 
US 4342426 A 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Rudy Zervigon whose telephone number is (571) 
272.1442. The examiner can normally be reached on a Monday through Thursday schedule from 
8am through 7pm The official fax phone number for the 1763 art unit is (703) 872-9306. Any 
Inquiry of a general nature or relating to the status of this apphcation or proceeding should be 
directed to the Chemical and Materials Engineering art unit receptionist at (571) 272-1700. If the 
exaniiner can not be reached please contact the examiner's supervisor, Parviz Hassanzadeh, at 
(571)272-1435. /I _ 



